appropriate hormone replacement therapy, but not usually in those cases where there were focal EEG abnormalities . In these children the clinical signs of hypothyroidism would regress, but not the coexisting neurological signs.
The present study is based on a group of 34 children suffering from hypothyroidism, who were referred by their physicians for EEG examination either as part of the routine investigation of mental defect or because of a neurological disorder unrelated to the endocrine condition. In some cases EEG examinations were made particularly for the study of the relation between thyroid function and changes in cerebral electrical activity. In all patients the clinical diagnosis was confirmed by metabolic investigations and all the patients required maintenance therapy with thyroid hormone.
Material and Methods A total of 63 EEGs was obtained from the 34 children, 15 having had two or more records at variable time intervals. Of the patients, 15 were very young children under 18 months of age (Table 1) . Almost one-third of the children had, in addition to the hypothyroidism, some associated clinical condition which might have altered the Tuberculous meningitis and epilepsy 15 children had their first EEG before any drugs were given and 6 of these were followed up in relation to the effects of thyroid treatment. 3 other cases were studied only in relation to test doses of tri-iodothyronine and will be considered separately. 16 were seen only at various time intervals after treatment had begun.
A standardized technique of electrode placement was used (Pampiglione, 1956 ) with silver, silver-chlorided cup electrodes held in position on the scalp with collodion. tri-iodothyronine was given to 3 of the patients in this series. The first two were sisters aged 18 months and 2 months whose preliminary EEGs had shown rather small amplitude activity. Five further records were taken from each child during the 24 hours after the test dose of tri-iodothyronine and, apart from some fluctuations in relation to drowsiness and sleep, these did not show any significant change, though clinically both children were obviously brighter and the older child appeared more playful. The third child aged 2 years and 2 months, whose preliminary record had shown an excess of slow activity, showed no change in the EEG appearances 5 hours after the test dose of tri-iodothyronine, though there was a similarly good clinical response.
EEGs Taken Before and After Treatment with Thyroid Hormone. Replacement therapy with thyroid hormone or in some cases thyroxine was given in all the children studied and in 6 instances serial recordings were taken before and after treatment. The findings are summarized in Table 4 . In 2 of them (Cases 25 and 26 in Table 4 , see also Fig.) there was an improvement in the EEG appearances. In one (Case 17, Table 4 ) there was probably improvement: however, only two records were obtained, and these were separated by a time interval that made comparison difficult in a young child. Another (Case 11, Table 4 ) had an EEG taken only two days after beginning therapy. It showed no change when compared with the preliminary tracing, both showing an excess of slow wave activity. The remaining 2 children (Case 8 and 9, Table 4) showed no improvement in serial EEGs in relation to thyroid administration: both presented a complex clinical picture and treatment began comparatively late. Case 8, who has been mentioned previously with regard to the many abnormal electroencephalographic features, was known to have pyridoxine deficiency, cerebral atrophy, and epilepsy; 5 records over a period of 4 months all showed a similar pattern and degree of abnormality. Case 9 showed deterioration in the EEG over a period of 8 months after beginning thyroid treatment, but this was most probably due to the progressive cerebral degeneration which was present. Thus, it is apparent that in children with uncomplicated hypothyroidism who are treated with thyroid or thyroxine it may be some time before any improvement in the EEG features occurs.
EEGs Taken Only After Treatment. 16 children had an EEG taken after thyroid replacement therapy had begun, there being no previous records available for comparison. The main features of these records and details of therapy are given in Table 5 . Four cases (Cases 28, 33, 10, and 20, Table 5 ) had only been treated for one week or less when the EEG was recorded, and an excess of slow wave activity was present in the records of three of them. Abnormal features were not usually present in children who had been treated for more than a few weeks, unless there was evidence of some associated cerebral lesion. One child of 13 (Case 32, Table 5 ) in this group who suffered from epilepsy showed both an excess of slow wave activity and abnormal discharges in the EEG. 
Discussion
Although the group of children studied is not large nor particularly uniform as regards age or stage of treatment, we had the opportunity to examine a relatively high proportion of untreated infants and to carry out serial recordings on many occasions. Some general trends are apparent from the results presented, which are of interest clinically, particularly in view of the recent experimental work on the abnormalities of development of cerebral activity in thyroid deficiency (Bradley, Eayrs, and Schmalbach, 1960) .
The older children suffering from hypothyroidism in this series have tended to show an excess of slow components in their EEG. We have less often seen this feature in the EEG of babies of a few months of age before treatment; in this age-group the activity is more likely to be of small amplitude. This feature is difficult to evaluate as there may sometimes be little activity present in the EEG of a restless wakeful baby, and it was not always possible to obtain records during sleep. However, the activity found in these babies was of smaller amplitude than is usual in our experience of other babies of comparable age. No change was seen in the EEG features immediately after a test dose of tri-iodothyronine or where treatment had only been given for a few days. Improvement was seen after a few weeks or months of thyroid hormone therapy and some of the abnormal EEG features still present in older children treated for a long time were often probably due to some associated cerebral lesion.
These findings should be considered in the light of the experimental work done by Faure (1959) and by Eayrs and Taylor (1951) , Eayrs (1955 ), and Bradley et al. (1960 . Faure 
